Vortex structure in a type-II superconductor with/without the Fulde-Ferrell-Larkin-Ovchinnikov (FFLO) modulation is microscopically investigated, including paramagnetic depairing effect in addition to the orbital depairing effect. We selfconsistently calculate the spatial structure of the pair potential, paramagnetic magnetization (i.e., Knight shift in a magnetic field) and electronic states in the vortex lattice case by the quasiclassical Eilenberger theory and in the single vortex case by the Bogoliubov-de Gennes theory. First, from the magnetic field dependence of the amplitude of the pair potential, the total and paramagnetic magnetization, and the electronic states, we demonstrate how the superconductivity is suppressed due to the paramagnetic depairing effect in the vortex state. Second, we discuss the vortex structure in the FFLO state suggested in the high field phase of CeCoIn 5 . The pair potential has 2π-phase winding around the vortex line, and π-phase shift at the nodal plane of the FFLO modulation. These topologies of the phase structure affect the distribution of paramagnetic magnetization and low energy electronic states within the superconducting gap in the local density of states (LDOS). The paramagnetic magnetization is not enhanced at the intersection point of a vortex and a nodal plane, while it is usually enhanced at the vortex core and the FFLO nodal plane. These paramagnetic structures are related to the spectral evolution around the vortex and the nodal plane in the LDOS for up and down spin electrons. We propose some features of the FFLO state, supposed to be observed in experiments.
